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Table 1: Binary floating-point types

the number of  significant Exponent

type format width significant bits*  precision width range
in bits (precision) in decimal  in bits
IEEET754 single 32 24 7.2 8 10%38
IEEET754 double 64 53 16.0 11 10%308
IEEE P754 binary128 [3] 128 113 34.0 15 10+4932
IA32 extended 80 65 19.6 15 104932
SPARC extended 128 113 34.0 15 10%4932
POWER extended 128 > 106f > 31.9 11 10%308
NVIDIA fp16,ATT fp16 [4] 16 11 3.6 5 10~% — 105, 106
ATI fp24 24 16 5.1 6 10%19

(*) including the hidden one
(t) POWER extended is sum of two IEEE754 doubles
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Fig. 1: Format of the proposed floating point multiple-precision number



AMDG64, EM64T, 1A32, SPARC V9 O OO D000 OO0OOOO Linux, Solaris, Mac OSX (64bit),
Windows (32bit) D0 OO0O0OOO0OOO

0000000000000001000000000000000000FORTRANS OO
C++ 0000000CCOOOFORTRAN9O 000000 Fig. 20000O0FORTRAN9O OO DO
C++000oooooo0o0ooooopoooOoOOOoOo0o0oOoooooooOoDoDOoOoOoOgo
oboboobooooobooboobooon

gbodbooobooboabooboabodabooboaboobodand tatarad O
00 FUJITSU PRIMERGY RX200S3 00 0000000000000 Fig. 3000 9000
U0 sample.fO0000O00OO00O000OOOOIivexfloat.a00000000O000O0O0OOO
O0exflib.Fo0oUODOOOOODOOOOOOODODOOODODOOOOODOODOODOODOFig. 3
oooooboooo 100 100000000000 000DO0ODOO0OO0

~
PROGRAM sample
USE exflib
TYPE(exfloat) :: x, y, z
! output the current computation precision
WRITE(*,*) ’Current prec :’, exflib_exfloat_precision, ’digits.’
x = ’2 % #PI’
y = ’3.14°
Z =X %y
zZ =2 %X
z = sin(y)
! output with 100 decimal digits
WRITE(*,*) TRIM(exflib_format(’F.100’, z))
END PROGRAM sample
- %

Fig. 2: Sample program ’sample.f90’ in FORTRAN90

% frt -pg -Free -Kfast \
-DEXFLIB_INTERFACE=77 -DEXFLIB_EXFLOAT_PRECISION10=100 \
-Am exflib.F90 sample.f90 libexfloat.a

Fig. 3: Compile with FORTRAN90 on the supercomputer system ’tatara’ at Kyushu University
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Table 2: Computational time of exflib, MPI parallel LU decomposition on the supercomputer system

FUJITSU PRIMERGY RX200S3 at Kyusyu University (unit: sec.)

decimal digits 100 100 100 100 500 500 1000 1000
matrix size 2000 4000 8000 12000 2000 4000 2000 4000
total memory 213M 854M 3.3G  7.5G 824M 3.2G 1.6G 6.3G

4 proc 178 1415 NA NA 997 NA 2819 NA
16 proc 48 362 2859 NA 256 2016 725 NA
32 proc 26 186 1448 NA 132 1030 372 2910
64 proc 22 104 748 2473 71 534 204 1508
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